II. General Procedures !

Synthesis of phosphonium ylide
To a stirred solution of triphenylphosphine (1.15 equiv, 18.58 mmol, 4.86 g) in toluene (20 mL) was added ethyl bromoacetate (1 equiv, 16.16 mmol, 1.8 mL). The reaction was heated at 80 ˚C for 12 h. The cooled reaction mixture was concentrated in vacuo and dissolved in CH 2 Cl 2 (100 mL) and added to a separatory funnel. To this was added an aqueous solution of KOH (2.0 g dissolved in 75 mL of H 2 O), and the mixture was vigorously shaken and then let sit for 10 min. The organic layer was isolated, dried over Na 2 SO 4 , filtered and concentrated in vacuo. 9, 10 In a 20 mL scintillation vial with a stir bar charged with 5-fluoroindoline-2,3-dione (1 equiv, 5.168 mmol, 0.86 g), in THF (0.65 M, 8 mL) was added phosphonium ylide (1.1 equiv, 5.7 mmol, 2.0 g). After 12 h the reaction was transferred to a 100 mL round bottom flask, concentrated in vacuo, and product was recrystallized from EtOH to afford N-H alkylidene product.
Synthesis of acyl protected alkylidene oxindole
To a 250 mL round bottom flask equipped with a stir bar under inert atmosphere and charged with alkylidene (1 equiv, 8.1 mmol, 1.89 g) was added CH 2 Cl 2 (0.1 M, 81 mL). Subsequently acetic anhydride (7 equiv, 56.7 mmol, 5.28 mL) and pyridine (1 equiv, 8.1 mmol, 0.65 mL) were added, followed immediately by N,N-dimethyl-aminopyridine (0.1 equiv, 0.81 mmol, 0.01 g). After the reaction was complete as judged by thin layer chromatography (3:7 EtOAc/hexanes) (generally done in about 45 min to 90 min), sat. aq. NaHCO 3 (80 mL) was added. The reaction was stirred until the evolution of gas ceased (generally about 2 h), and the organic layer was collected. The organic layer was washed 3 x 60 mL of sat. aq. CuSO 4 , recollected and dried over Na 2 SO 4 , concentrated in vacuo and the product was recrystallized in EtOH. Filter sample through a pad of silica in 20% EtOAc/hexanes if recrystallization attempts yield a viscous oil. (Note: that aqueous CuSO 4 and NaHCO 3 react with each other exothermically and should not be mixed unless on a small scale.)
General procedure for Ti(IV)-catalyzed synthesis of spirooxindole-1-pyrrolines:
A solution of alkylidene oxindole (1.5 equiv, 0.15 mmol) and oxazole (1.0 equiv, 0.1 mmol) was prepared in dry CH 2 Cl 2 (0.2 M) at 25 °C in a 4 mL oven dried scintillation vial fitted with a magnetic stir bar. To this homogeneous solution, a solution of TiCl 4 (0.2 equiv, 0.02 mmol, 1.0 M in CH 2 Cl 2 ) was added and the reaction was sealed under argon atmosphere and stirred until completion as judged by TLC (10% EtOAc/CH 2 Cl 2 ), which was < 1 h. Upon completion the reaction was diluted with 10 mL of CH 2 Cl 2 . The organic layer was washed with sat. sodium potassium tartrate (20 mL), brine (20 mL), dried over MgSO 4 , filtered, and concentrated in vacuo. Before purification the diastereomeric ratio (dr) was obtained using 1 H completion as judged by TLC (10% EtOAc/CH 2 Cl 2 ), which was approximately 5 h. Upon completion the reaction was diluted with 10 mL of CH 2 Cl 2 . When judged to be complete, the reaction was concentrated in vacuo and the diastereomeric ratio was obtained using 1 H NMR spectroscopic analysis of the unpurified reaction mixture. The crude material was then purified by flash chromatography (gradient 100% DCM to 10% EtOAc/DCM) to yield the spiro-1-pyrroline product. Using 5 mol% catalyst loading is effective for high conversion, but it was observed that the rate of the reaction can be affected by the "age" and dryness of the Sc(OTf) 3 bottle.
!
General procedure for the Sc(III)-catalyzed enantioselective synthesis of spirooxindole-1-pyrrolines:!
A 4 mL scintillation vial filled with 0.01 g of 4 Å molecular sieves and magnetic stir bar was dried under vacuum with a heat gun and then (R,S)-indapybox (0.11 equiv, 0.011 mmol 0.0044 g), NaBArF (0.1 equiv, 0.01 mmol, 0.0088 g), and Sc(OTf) 3 (0.2 equiv, 0.02 mmol, 0.010 g) were added, followed by PhCH 3 (0.5 mL). The mixture was allowed to stir at room temperature for 1-2 h to allow complexation of the ligand and metal. Then the alkylidene oxindole (1.5 equiv, 0.15 mmol) was added. After 5 min the oxazole (1.0 equiv, 0.1 mmol) was added. The reaction was then sealed under argon atmosphere and stirred until complete as judged by TLC (10% EtOAc/DCM), which was approximately 12 h. When judged to be complete, the reaction was concentrated in vacuo and the diastereomeric ratio was obtained using 1 H NMR analysis of the unpurified reaction mixture. A reversal in diastereoselectivity was observed when using the pybox ligand compared to conditions without a ligand. Next the mixture was purified by flash chromatography (gradient 100% DCM to 10% EtOAc/DCM) to yield the spirooxindole-1-pyrroline product. The enantioselectivity of the product was measured using HPLC with a chiral stationary phase, and compared to a racemic standard that was prepared using the Ti(IV)-or Sc(III)-catalyzed procedure without ligand.
III. Characterization Data
The stereochemistry for the major diastereomer 3a, formed using TiCl 4 or Sc(OTf) 3 in the absence of ligand, was determined by X-ray crystallographic analysis to be the 3,4'-trans/4',5'-trans isomer (a racemic mixture of 3S,4'R,5'R and 3R,4'S,5'S notated 3S*,4'R*,5'R*). The minor diastereomer (epi-3a) for this reaction was determined to be the 3,4'-trans/4',5'-cis isomer (3S*,4'R*,5'S*) because this was identified as the major diasteromer using the Sc(III)-pybox conditions as confirmed using X-ray crystallography. 8, 170.7, 170.3, 168.9, 167.6, 162.4, 160 73.7, 67.4, 61.7, 58.3, 55.5, 53.3, 26.6, 13.6 
!
The relative stereochemistry for epi-3a, formed using Sc-catalyzed conditions with the (R,S)-indapybox ligand was determined by X-ray crystallographic analysis to be the 3,4'-trans/4',5'-cis isomer. The absolute stereochemistry was assigned to be (3S,4'R,5'S) by analogy to the absolute configuration observed for products resulting from the addition of allylsilanes to alkylidene oxindoles using similar catalyst conditions. 9, 176.8, 170.9, 170.0, 167.9, 162.1, 139.0, 137.0, 133.6, 130.1, 129.5, 128.4, 127.5, 126.1, 125.0, 124.7, 124.1, 116.8, 114.3, 73.9, 68.3, 61.0, 55.4, 53.2, 26.6 mL scintillation vial fitted with a magnetic stir bar was added H 2 O 2 (10 equiv, 16.0 mmol, 1.6 mL), KHCO 3 (2.0 equiv, 1.6 mmol, 160 mg). The mixture was stirred until complete as judged by TLC (10% EtOAc/CH 2 Cl 2 ). The reaction was then diluted with ether (20 mL), brine (50 mL), and dried over MgSO 4 and purified using column chromatography with a gradient beginning with 100% CH 2 Cl 2 ending with 10-15% 4, 168.4, 167.4, 166.2, 161.9, 136.1, 131.6, 131.0, 129.2, 127.9, 125.6, 113.2, 76.8, 76.0, 62.9, 61.5, 57.4, 55.4, 51.7, 14.0, 13.3 The relative stereochemistry (1S*,3aR*,9bS*) for the major diastereomer of 11 was confirmed by X-ray crystallographic analysis. The stereochemistry for the minor diastereomer (epi-11) was assigned to be 1R*,3aR*,9bS*.by analogy to the stereochemistry for the spirooxindole-1-pyrrolines. 3, 170.0, 168.2, 162.4, 161.7, 150.3, 131.3, 129.9, 129.8, 125.3, 124.4, 117.5, 117.3, 114.0, 77.5, 66.8, 55.5, 54 Recrystallization from DCM layered with hexanes afforded single crystals and the structure was confirmed by X-ray analysis.
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IV. Proposal for Reversal of Diastereoselectivity
In the absence of a large ligand such as (R,S)-indapybox, we propose that the oxazole can approach the prochiral alkylidene oxindole in either an antiperiplanar or synclinal orientation. Steric interactions between the aryl substituent of the oxazole and the β-position of the alkylidene oxindole are minimized in approach "A-antiperiplanar", giving rise to product 3 with 5R* stereochemistry. We propose that a synclinal orientation may occur if favorable π−π stacking and/or lone pair-MX n interactions exist ("A-synclinal"). In the presence of the (R,S)-indapybox ligand, the oxazole is expected to approach from the si-face in an antiperiplanar orientation that minimize interactions between the aryl or methoxy group and the ligand framework, giving rise to product epi-3 with opposite 5S* stereochemistry. 
V. X-ray crystallographic Information
X-ray crystallographic Information for JJB4238 (3a) Figure S1 . X-ray structure for JJB4238 (3a) with thermal displacement parameters at the 50% probability level for non-H atoms. There are two independent molecules in the asymmetric unit. The structure is centrosymmetric. In molecule 1, chirality is R, S, S for C7, C12, C13, respectively and in molecule 2, chirality is S, R, R, for C32, C37, C38, respectively Table S1 . Crystal data and structure refinement for JJB4238 (3a)
Identification code sw03 Figure S2. X-ray structure for JJB5060 toluene solvate (epi-3a) with thermal displacement parameters at the 50% probability level for non-H atoms. Goodness-of-fit on F 2 1.020
Final R indices [I>2sigma(I)] R1 = 0.0463, wR2 = 0.1218 Figure S3 . X-ray Structure for CR2-21 (11) with thermal displacement parameters at the 50% probability level for non-hydrogen atoms. Each of the two molecules in the asymmetric unit has minor disorder. In molecule1, the OMe group of the acetoxy group has 0.474(3)/0.526(3) disorder and in molecule2, the OMe group has 0.449(6)/0.551(6) disorder for A and B sets, respectively. In molecule 1, the chirality is R, S, R for C8, C9, C10, respectively. In molecule 2, the chirality is S, R, S for C30, C31, C32, respectively. 
